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BACKGROUND

e The SOHO Spacecraft Problem Created a Condition Which is Expected
to Occur Every Three (3) Months

e These Conditions Have Been Labeled HGA Keyhole Periods
 HGA Keyhole Periods Range from 15 to 25 Days in Duration.

e 34BWGI1 Antenna Are Required for Support During Selected HGA
Times

e 70m Antenna is Required for D/L Support During Selected HGA Times

* Simultaneous Use of 26m or 34BWGT1 for U/L is Required During 70m
D/L
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STUDY OBJECTIVES

e To Perform a Loading Assessment of the DSN 70m and 34BWG1
(S-Band Capability) During the HGA Keyhole Periods.

* To Identify Other Projects/Users Significant and Critical Events and
Planned Major Antenna Downtimes that Will Affect the Network Loading
for the HGA Keyhole Periods Indicated.
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STUDY ASSUMPTIONS

* 6 Degree Elevation Mask 70m Viewperiod Will be Used for the HGA
Keyhole Periods

* Viewperiods Generated from the SOHO Viewperiod File 20030417
Located on the FDF Server

 34BWGI1 Will be Used Except for the HGA Keyhole “Deepest Portion”
e SOHO Viewperiod from FDF

* Simultaneous Use of 26m or 34BWGT1 for U/L is Required During 70m
D/L
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SOHO Science Operations®
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HGA KEYHOLE PERIODS

1. 27 June 2003 through 14 July 2003 -

- This Period has been Resolved in Real-time

2. 22 September 2003 through 16 October 2003

a. HGA: 22 September - 26 September - 34BWG1 or 70m D/L
b. LGA: 27 September - 11 October — 70m D/L High Rate or 34BWG1 Medium Rate

c. HGA: 12 October - 16 October - 34BWGI1 or 70m D/L

Note: 70m D/L Support Requires Simultaneous 26m or 34BWGI1 for U/L
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HGA KEYHOLE PERIODS

3. 23 December 2003 through 08 January 2004

a. HGA: 23 December - 25 December - 34BWGT1 or 70m D/L
b. LGA: 26 December - 04 January — 70m D/L High Rate or 34BWG1 Med. Rate
c. HGA: 05 January - 08 January - 34BWGI1 or 70m D/L

4. 14 March 2004 through 07 April 2004

a. HGA: 14 March - 19 March - 34BWG1 or 70m D/L
b. LGA: 20 March - 02 April — 70m D/L or 34BWG1 Medium Rate
c¢. HGA: 03 April - 07 April - 34BWGI or 70m D/L

Note: 70m D/L Support Requires Simultaneous 26m or 34BWGT for U/L
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DSN IMPACT Analyses

e Period1 -- 27 June — 14 July 2003
— This Period has been Resolved in Real-time and is Not Included in this Study.
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DSN IMPACT Analyses

Period 2 -- 22 September — 16 October 2003

This Period is Presently Being Negotiated by Project Schedulers
70m Analyses

* Favorable Viewperiod Overlap with Mars and Other Prime Projects/Users Except
DSS Maintenance

34BWGT1 Analyses

* Viewperiod Overlap is Moderate to Extreme with 34BWG1 Projects/Users:
Chandra, DSS Maint, Genesis, SIRTF, Ulysses, and Voyager 2

SOHO Projected Unsupportable Time is Considered Low (<15%)

SOHO Scheduler Liaison, C. Abramo and Prime Scheduler, T. Kelly, Indicate
that Proposals Have Been Generated for this HGA Keyhole Period

All Issues Should Be Resolved During the RAPSO Negotiation Meetings
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Mid-Range Planning Schedule
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DSN IMPACT Analyses

 Period 3 -- 23 December 2003 — 08 January 2004
— 70m Analyses

* Unfavorable Viewperiod Overlap with Prime 70m Projects/Users:
DSS Maintenance, Mars Projects (45%), and Stardust (80%)

* Stardust Encounter Support is Planned for 20 December 2003 — 13 January 2004

* Stardust has 33 Supports Planned for the P/Wild 2 Comet Encounter

* SOHO 70m Projected Unsupportable Time is considered extreme (>75%)

— 34BWG1 Analyses

* Viewperiod Overlap is moderate to extreme with 34BWG1 Projects/Users:

Chandra, DSS Maint, Genesis, SIRTF, Ulysses, and Voyager 2

* SOHO 34BWGI1 Projected Unsupportable Time is Considered Low NIB to the
Mars Projects
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DSN IMPACT Analyses

 Period 4 -- 14 March — 07 April 2004
— 70m Analyses

Unfavorable Viewperiod Overlap with the Mars Projects (>70%) plus DSS Maintenance
SOHO 70m Projected Unsupportable Time is Considered High (>75%)

— 34BWG1 Analyses

Unfavorable Viewperiod Overlap with the Mars Projects (>70) plus DSS Maintenance
Moderate to Extreme Viewperiod Overlap with Other Projects/Users:

Chandra, DSS-Maint, Genesis, SIRTF, Voyager 1 and Voyager 2

SOHO 34BWG1 Projected Unsupportable Time is Considered High (>75%)
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SUMMARY

e Period 1-27 June 2003 through 14 July 2003
— This HGA Keyhole Period has been resolved in Real-time.

 Period 2 — 22 September 2003 through 16 October 2003

— SOHO Should Have Little Difficulties in Generating Feasible Proposals for
70m and 34BWG1 Supports
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SUMMARY

Period 3 — 23 December 2003 through 08 January 2004

SOHO 34BWGT1 Projected Unsupportable Time is Considered low NIB to the
Mars Projects

HOWEVER

SOHO Will Have Difficulties in Obtaining Ample 70m Supports due to
Extreme Viewperiod Overlap with Stardust P/Wild Comet Encounter
Supports
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SUMMARY

e Period 4 — 14 March 2004 through 07 April 2004

— SOHO Will Have Difficulties in Obtaining Ample 70m Supports Due to
Extreme Viewperiod Overlap with DSS Maintenance and the Mars Projects
Conducting Surface Operations

— SOHO will Have Difficulties in Obtaining Ample 34BWG1 Supports Due to
Extreme Viewperiod Overlap with DSS Maintenance and the Mars Projects
Support Surface Operations

— SOHO is Projected to Receive:

* 2 —3 Hours 6 of 7 Days at DSS-43 NIB to the Mars Supports
* 2 -3 Hours 4 of 7 Days at DSS-14 NIB to the Mars Supports
* 2 -3 Hours 7 of 7 Days at the 34BWG1 NIB to the Mars Support
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FUTURE PLANNING FOR HGA KEYHOLES

e The JPL Resource Allocation Planning (RAP) Process was Established to
Plan and Forecast DSN Antenna Resources

 Long Range Plan
— Identifies Periods of High Contention
— Covers a Period from One to Ten Years in the Future

 Resource Allocation Review Board (RARB)

— The Review Board, Consisting of Project Managers and Project Scientist,
Make Decisions Regarding Monthly High Contention or Assigns Actions Items

— Covers a Period of Three Years in the Future
— Conducts Meetings the 2" Tuesday in February and August
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FUTURE PLANNING FOR HGA KEYHOLES

* Joint Users Resource Allocation Planning Committee (JURAP)
— JURAP Meetings Acts as an Interim Resource Allocation Review
— Projects/Users Representative Presents Future Plans
— Meetings are Held the Third Thursday of Each Month

 Mid-Range Allocation Plan

— Detailed Support Requirements including Special Activities and Accurate DSN
Viewperiods Are Provided to RAP by each Project

— Identifies and Resolves all Facility Conflicts
— Covers a Period from 8 Weeks to 6 Months in the Future
— Transfers a CONFLICT-FREE Four-Week Plan to DSN Scheduling Monthly
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SPACECRAFT RIGHT ASCENSION
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THE SPACECRAFT RIGHT ASCENSION FIGURES SHOW THE POSITIONS OF THE SPACECRAFT IN THE SKY
RELATIVE TO EACH OTHER ON THE 15TH OF EACH MONTH FOR THE YEAR INDICATED. RIGHT ASCENSTION IS
COMMONLY MEASURED IN HOURS, WITH 1 HOUR = 15 DEGREES.

THE ARROW INDICATES THE CENTER OF A SPACECRAFT VIEW FROM EARTH. EXTEND 60 DEGREES ON BOTH
SIDES OF THE ARROW TO CALCULATE AN EIGHT (8) HOUR VIEW PERIOD.

ISB-23




SPACECRAFT RIGHT ASCENSION

January

SDuU

SUN
VGR2

NOzZO
CAS

VGR1

AVMER MO10O,MGS
GLLO
ULYs
May
sbu MO10O,MGS

CAS

ULYS

September
WMAP

CAS

SDU
ULYS suN

February

CAS

ULYS

June

MEX MER
MO10,MGS

SDU
SUN o o o

CAS

ULYS

October

MEX

WMAP MER M010O,MGS
NOZO

VGR2
MUSC

VGR1
CAS

uLys ~ SDUSUN

March

SDU SUN

CAS

ULYS wmap

July

MER MEX
MO10O,MGS
NOzO

CAS

SUN

ULYS
November
NOZOMEX
MER ‘Motomas

CAS

ULYS

April
SUNSDU
MO10,MGS
VGR2
NOZO
CAS
VGR1
GLLO
ULYS WMAP
August
MER
MO10O,MGS MEX
NO.
WMAP
VGR2
VGR1
CAS MUSC
SDU
SUN
GLLO
ULYS
December
MEX
MER
G20 MO10O,MGS
STF MUSC
VGR2

~ZI- % sUN

cAs VGR1

Sbu

ULYS



Interplanetary Network Directorate (IND)
Deep Space Mission Systems (DSMS)

Resource Allocation Planning
Jet Propulsion Laboratory & SChedullng Ofﬁce (RAPSO)

California Institute of Technology SOHO HGA Keyhole Penods

2003 January February March April May June July August  [September| October November | December
Weeks |1 ]2 ]3]4]5]6]7 8] [10]11[12[13[1a]r5[16]17 [1cl20]21 ][22 25 [26 | 27 [ 29 |30 a1 32|33J-35 36 |37 |38 [39 |40 41 [42 43 [44 |5 [a6]a7 [2aaa]s0 51 |52
CAS GWE CAS Conjunction Cassini GWE
Bl=ES-C Launch BETF Launch &.10C 7 Science Verification |
X Launch S0OHO Keyhole Z0HO Keyhaole]
Key R4 Launch
Project lREI Launch WMERA Approach
Events WERE Approach
[MEx Mars Capture
@LJupiter Irmpact
@ZO Earth/Lunar Swingby
SOU-DEM3 [NOZO Mars Approach
[ SDU Caomet PAwild Encounter Approach
[D25 WSP
D15 NSP_ | CCG
[D14 NSP
GDSCC D25 ¥-band 20k
D43-Semvo Drive Dfl-ma Rebalancing - Proposal
043 MSP
D34 Painting Maint (NIB) |
034 ¥-band 20K (NIE)
CDSCC 034 MSP
D34 KA Encoder |
034 Azimuth Axle Replace
.ﬁ CCGE (NIE) 045 MSP
D45 Painting Maint (MIB)
[B45 Hvac
[DBS WEP
D53 Servo Drive
DE3 NSP NIE |
[
MDscC D54 ¥-band 20k
D54 KA Encoder (MWIB)
D54 Az Axle Replace (MIE)
weeks | 1] 2] 3] 4] s[ s #[ &] al1o[11[12]13]1al1s]16]17]1a[10] 20] 21 [ 22] 25 24 25 [ 28] 27 28] 28] 50 31 [ 32 [ 3a] 54 ] 35| 38 37 [ 3a] 9 [4n[ 41 [ 42 43] 44 45 aa 47 [ 48] 4a] s0] 51 52 ESB-25
D3 5-26 Operational D55-55 Operational




January February March April
G ARS MUSC MUSC SUN Rose
MARS SUN MUSC 4
i
i
STF MARS !
SUN VGR2 I VGR2 VGR2
VGR2 !
: SDu
STF 1 SbU
Sbu MSGR
VGR1 CAS CAS
CAS SDU VGR1 VGR1 VGR1
WMAP
WMAP
ULYS
uLYs uLys LS WMAP
MARS=M010,MER,MEX,MGS,NOZO MARS=M010,MER,MEX,MGS,NOZO MARS=M010,MER,MEX,MGS,NOZO MARS=M010,MER,MEX,MGS,NOZO
May June July August
ROSE
ROSE
WMAP
ROSE
MUSC
SUN WMAP
VGR2
; MSGR pERS VGR2 ROSE
SDU
MSGR SUN @ o SDu
MARS > WMAP Sbu
CAS VGR1 CAS VGR1 VGR1
CAS
MARS MSGR
WMAP
STF SUN
ULYS ULYS F ULYS STF MARS ULYS
MARS=M010,MER,MEX,MGS,NOZO MARS=M010,MER,MEX,MGS,NOZO MARS=M010,MEX,MGS,NOZO MARS=M010,MEX,MGS,NOZO
September October November December
WMAP WMAP STF
STF
WMAP
STF
VGR2 VGR2 VGR2
Sbu
WMAP. MSGR
ROSE 4— —> STF Sbu ——
sbu 2> suN
VGR1 VGR1 VGR1
ROSE
CAS CAS CAS
ROSE MARS
MARS ROSE
MARS=M010,MEX,MGS,NOZO

CAS

ULYS
MSGR suU
MARS=M010,MEX,MGS,NOZO

=z=Z
b=
sl
»

MSGR
5 SUN

MARS=M010,MEX,MGS,NOZO

MARS=MO010,MEX,MGS,NOZO



Interplanetary Network Directorate (IND)
Deep Space Mission Systems (DSMS)

Resource Allocation Planning
& Scheduling Office (RAPSO)

SOHO HGA Keyhole Periods

2004 January Februa March April May June July August September October | November | December
weeks [1]2]3]a]s|s]7]s 12[1314 [15]16]17 [18]19 2021 [2o [@B 24 [25 [ 25 |27 | 28 [2a] 30 51 32.l34 35|36[a7 3 ]3940 41 a2 [43]9e [a5]4n 5051 52
Saturn Approach CAS 301 |CAS PRM CAS PROBE C/0 & REL

.\IAR L|aunch

Jet Propulsion Laboratory
California Institute of Technology

SOHD Keyhale etta Launch A4 Launch DIF Lau
[MEX Solar Carona Suppart |
Key [EDL MERA Surface Ops .ES—N Launch
Project EDL MERE Surface Ops |
Events |WEX MarsCapture WEX Deeultation WEX Salar Corana WEx Oceult
GR Launch
| MSGR Wenus Flyby [GNS Earth Return and B/U Orbit Suppart .5 Launch
NOZO MOl

@U Comet Encounter
SOHO HEO
[ULYS Jupiter Encounter |
[D15 Antenna Controller |
1D Engineering has — 014 Antenna (?untrolln_ar - Approved
requested an additional 2 D14 Hydrostatic Bearing - Approved
weeks to perform these taks D14 UsC - MIE
GDSCC [ I
This illustrates the task with |04 Antenna Controller - PROPOSED 2 Week Extension
the proposed extension 014 Hydrostatic Bearing - PROPOSED 2 Week Extension
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add the DSS5-65 Relocation and
D55-65 Life Extension Tasks to

This illustrates the
changed task with the

D43 Antenna Controller - PROPOSED 17 Week Extension
D43 Hydrostatic Bearing - PROPOSED 17 Week Extension

CDscC

the ACR task and add three proposed extension
weeks to the front and seven @wSC - MIB
This illustrates weeks to the end
the changed task
| ith the proposed g (e EICARIIGIIE: - APPROVED D53 Antenna Contraliar
DES S DE3 LU= - MIB

Because of the overlap with DS5-43
ACR, it has been requested that
this task be moved to 2006, and
return previously moved supports
back to the projects/users. The
DS55-63 USC Task will be moved to
DS5-63 Microwave Switch Controller Task Weeks 03 - 04in 2005

previously approved for weeks 38 - 39 of 2005 ESB-29

weeks [1[2[a]4 is [6]7]= | a [10]n1 |12|13i14|15|15|1?|18|19|20|21 22232425 [26 [27 2620 3031 [32 [33] 34 |35 [ 36 [ 37 [36 [39 [an 41 [42[4a]44 [45 ] a6]a7 [4a]aa]a0 ] |52

D65 Antenna Controller’Relocation/Life Extension - PROPOSED 10 Week Extension
MDSCC DES USC

[B54 Usc
DE3 USC - Proposed D55 USC




SPACECRAFT RIGHT ASCENSION

January February March April
ROSE SUN STA
STF ROSE ROSE STA ROSE MSGR
SUN
STF
MRO
MARS VGR2
STA MARS
STB STF
MARS
STF VGR1
WMAP
ST CAS
NHPC WMAP NHPC NHPC WMAP
STA WMAP sTB NHPC
MARS=MO10,MEX,MGS MARS=MO010,MEX,MGS MARS=M010,MEX,MGS,MRO MARS=MO010,MEX,MGS,MRO
June July August
DAWN DAWN
STA DAWN
WMAP
SUN
VGR2 VGR2 VGR2
ROSE WMAP
STA
SUN @ m o _
MSGR o= ROSE
WMAP
VGR1 VGR1 VGR1
MARS
SUN sTB
MARS ROSE

CAS

STB
NHPC STF NHPC
MARS=M010,MEX,MGS,MRO MARS=M010,MEX,MGS,MRO
September October
WMAP
DAWN

STB
VGR2 VGR2
STF
STB
VGR1
STA STF VGR1
STA NHPC

CAS
ROSE SGR

SuU
MARS=M010,MEX,MGS,MRO

MARS=M010,MEX,MGS,MRO

CAS
MSGR
MARS

sTB
£ NHPC
MARS=MO010,MEX,MGS,MRO

November

DAWN

CAS ROSE
STA MSGR

MARS=M010,MEX,MGS,MRO

STF
NHPC

MARS MSGR
MARS=M010,MEX,MGS,MRO

December

DAWN
STB

CAsS

STA
MARS=MO010,MEX,MGS,MRO
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2006 January | February March April May June July August September| October November | December
Weeks |1 34 |5]6]7 a9 [10]11[12]13[14]r5[16]17 [18]1a 20 [l 22 [ 23] 24 [25 | 26 27 [ 2 [20 30 [31 [32 [33]34 a5 |36 a7 |38 [ [40 [ 1 [42[43 |44 [45 [46 47 [484a]s0]51 |52
SO Entry
MRO Approach /MO |
| WED Aerobraking Prirme Science £ Solar Conjunction |
BB Horizons Launch [ [ MRO MAPPING
Key MEX Solar Corona
Project WMSGR Wenus FB2
Events .WN Launch
D24 ¥f#-Ka Band [
GDSCC
D045 Antenna Controller - PROPOSED
DSS-45 Antenna Controller
Replacement task previously
CDSscCC approved for weeks 43 - 49 of 2004
[DE3 Antenna Controller - PROPOSED
D55-63 Antenna Controller
MDSCC Replacement task Previously
approved in weeks 3§ — 44 of 2005
weeks |1 [2 |34 [5]s]7[a]e[o]11[rz[1z]1a[1s]1a]17[18[19]20]21 [22]2a]24 [25 [26]27 [2a [2a s 31 [32 33 ]34 a5 (36 ] o7 [aa [aa (40 [41 [42 [43] 44 45 [46 a7 [4a [aa]s0] 51 |52 ESB-31
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